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Abstract 
SRF – Solid recovered fuel - represents the evolution of RDF (refuse derived fuel) and can be the key to the revival of the 
energetic use of the portion of municipal and special waste which is not recycled as raw material. RDF is classified and defined 
by a series of technical standards issued by the European Community, which aims to facilitate the marketing of these fuels with 
particular reference to the production of electrical energy (and hence also thermal) and the manufacture of cement in replacement 
of traditional fossil fuels.  
In Italy about 30 million tons of municipal waste and nearly 130 million tons of other waste is produced. Excluding hazardous 
waste and the recycled portion, the remaining waste can be used for the production of RDF.  
Not less important for environmental purposes is the assessment of the content of renewable energy present in RDF in variable 
proportion (in relation to the waste of origin) and that certainly gives a significant contribution to achieving the objectives of the 
Directive 28/09. 
In Italy RDF has been transposed in national legislation since 2010 (D.lgs.205) and, subsequently developed for the provision of 
specific application of the procedure "End of Waste". 
The memory aims to provide an update of the technical legislative framework of reference for this type of fuels and deal with 
scenarios of possible development. 
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General 
Municipal Waste management is an issue which in recent years has kept alive the cultural, 
political and science debate. The field of waste management is an industry taking various forms 
in Europe and it has reached a level of maturity which is comparable to other service sectors. 
Remarkable is the attention which the citizens of the Union, Stakeholder and scientific 
community have in relation to the theme of integrated waste management as the environmental 
implications of the impact on the territory and on the quality of life of the community are very 
important.  
 
The production of waste in Europe 
In 2012 there are about 247 million tons of municipal waste produced in the European Union 
(EU28). In recent years there has been a trend towards a reduction of the total production of 
municipal waste. This trend is caused both by the effects of the international economic crisis that 
has resulted in a decrease in consumption as by new models of production and consumption 
which are more conscientious in limiting the production of waste.  
As regards the production of waste per capita the number is very variable, going from 279 kg / 
inhabitant per year in Estonia to 680 kg / inhabitant per year in Denmark.  
If we consider the 15 most industrialised countries (EU15) the average is 523 kg / inhabitant and 
for the EU28 the average is 490 kg / inhabitant. 
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Table 1 Production of Waste in EU year 2012 ( kg/person ) 
 
          
The European Framework of Reference 
 The European legislation aims to reduce the environmental impact of disposal technologies, to 
empower local authorities in planning the requirements for plant design and to support the 
sustainability of the entire cycle of materials focusing on prevention and rehabilitation. 
In particular the EU Directive 2008/98/EC of the European Parliament and the Council adopted 
the waste hierarchy as a priority order that must be followed by the Member States in the field of 
prevention and management.  
 
The legislation therefore aims to focus on (in order):  
- REDUCE waste (preventive action)  
- REUSE process by which the materials are reused without being transformed  
- RECYCLING process where the unused material is transformed by means of an industrial 
process  
- RECOVERY by attaching an economic value to waste for the extraction of material or energy.  
- DISPOSAL intended as a final solution 
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Table 2  Hierarchy in waste management 
 
 
The Member States, in the formulation of national laws, must adopt coherent measures, with the 
priorities above mentioned, which encourage options to ensure the best overall environmental 
outcome. At the same time they must adopt technical solutions, hierarchically ordered, that meet 
on one hand the maximization of interventions for the preventive reduction of waste and, at the 
other end of the spectrum, minimise landfill disposal, an option that should be considered more 
and more residual with respect to recycling and recovery. 
  
Parallel to these processes, and premise to ensure efficiency in the system, is the development of 
waste collection with an accurate separation of the flows.  
Looking at having a full implementation of an integrated waste management system, which 
meets the principles of sustainability and efficiency, the treatment of Municipal Solid Waste  for 
energy recovery appears therefore indispensable.  
 
If we examine the composition of the disposal techniques applied to Municipal Waste in the 
various countries, it can be observed that in most developed countries, where the integrated 
management has found a real and timely application such as Denmark, Sweden, the Netherlands 
and Germany, material and energy recovery is preferred to landfill disposal.  
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On a European average, energy recovery is still little used and weighs 20%, against 40% of 
recycling and composting techniques and 40% of landfill disposal. 
 
 Table 3  Treatment methods  in EU --  year 2012 
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Table 4  Treatment methods  in % 
 
In the EU28, 492 kg of municipal waste was generated per person in 2012, while 480 kg of 
municipal waste was treated per person. This municipal waste was treated in different ways: 34% 
was landfilled, 24% incinerated, 27% recycled and 15% composted. For the EU there has been a 
significant increase in the share of municipal waste recycled or composted, from 18% in 1995 to 
42% in 2012.  
 
Note:   
Waste treatment refers to the following methods: 
1. Landfill means the depositing of waste into or onto land, including specially 
engineered landfill and temporary storage of over one year. 
2. Incineration means thermal treatment of waste in an incineration plant. 
3. Recycling means any recovery operation by which waste materials are reprocessed 
into products, materials or substances whether for the original or other purposes, 
except use as fuel. 
4. Composting means the biological treatment (anaerobic or aerobic) of biodegradable 
matter resulting in a recoverable product 
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Table 5   Share of treated municipal waste recycled or composted in the EU, 1995-2012 in % (Eurostat) 
 
 
From the data reported briefly it can be seen that the countries which are recognized as most 
virtuous in the management of the integrated waste cycle have found the right balance between 
environmental and industrial energy recovery facilities, recovery and recycling plants delegating 
the landfill to a marginal role. 
More than 50% of municipal waste recycled or composted in Germany, Austria and Belgium. 
The treatment methods differ substantially between Member States. In 2012, recycling and 
composting of municipal waste together accounted for more than 50% of waste treated in 
Germany (65% of waste treated), Austria (62%) and Belgium (57%). Recycling and 
composting was also the major part of waste treatment in the Netherlands (50%), Luxembourg 
(47%), the United Kingdom (46%), Ireland (45%) and France (39%). In Finland composting 
& recycling and incineration had equal shares (both 34%). 
Observing the treatment methods separately, recycling was most common in Germany (47% of 
waste treated), Slovenia (42%), Ireland (37%), Belgium (36%), Estonia (34%), Denmark and 
Sweden (both 32%), and composting in Austria (34%), the Netherlands (26%), Belgium 
(21%), Luxembourg (19%), Germany and the United Kingdom (both 18%). 
The highest shares of municipal waste landfilled were recorded in Romania (99% of waste 
treated), Malta (87%), Croatia (85%), Latvia (84%) and Greece (82%), and of incinerated 
municipal waste in Denmark and Sweden (both 52%), the Netherlands (49%), Belgium 
(42%), Luxembourg (36%), Germany and Austria (both 35%), Finland (34%) and France 
(33%). 
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  Table  6  Municipal waste, 2012  
 Municipal waste 
generated,  
kg per person 
Total municipal 
waste treated,  
kg per person 
Municipal waste treated, % 
Recycled & 
composted Recycled Composted Landfilled Incinerated 
EU28 492 480 42 27 15 34 24 
Belgium 456 458 57 36 21 1 42 
Bulgaria 460 433 27 24 3 73 0 
Czech Republic 308 308 24 21 3 57 20 
Denmark 668 668 45 32 13 3 52 
Germany 611 610 65 47 18 0 35 
Estonia 279 220 40 34 6 44 16 
Ireland 570 570 45 37 8 39 16 
Greece 503 493 18 16 2 82 0 
Spain 464 464 27 17 10 63 10 
France 534 534 39 23 16 28 33 
Croatia 391 381 16 14 2 85 0 
Italy 529 523 38 24 14 41 20 
Cyprus 663 663 21 12 9 79 0 
Latvia 301 301 16 14 2 84 0 
Lithuania 469 458 21 19 2 79 1 
Luxembourg 662 662 47 28 19 18 36 
Hungary 402 402 26 21 5 65 9 
Malta 589 559 13 9 4 87 0 
Netherlands 551 551 50 24 26 2 49 
Austria 552 528 62 28 34 3 35 
Poland 314 249 25 13 12 75 1 
Portugal 453 453 27 12 15 54 20 
Romania 389 313 1 1 0 99 0 
Slovenia 362 301 47 42 5 51 2 
Slovakia 324 313 13 6 7 77 10 
Finland 506 506 34 22 12 33 34 
Sweden 462 462 47 32 15 1 52 
United 
Ki d
472 465 46 28 18 37 17 
 
In substance, it is confirmed that the solution to the problem cannot be the simple collection of 
waste, but rather should be a set of actions including a decisive role by energy recovery. 
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The national context  
The overall production of municipal waste in Italy in 2013 was about 29.6 million tons which 
constitute about 20% of the total waste produced. Italy, with its 505 kg / inhabitant, has a higher 
production than the average EU28 but lower than the EU15 average of industrialised countries. 
The urban waste sector includes an articulated chain of activities and a turnover which, only for 
recycling activities, in 2011 was worth about € 9.5 billion. The dimension is greater than the 
historically established industries in our country, such as textiles and cosmetics.  
If we analyse the data on the techniques of waste disposal in Italy we see that 42% of waste is 
disposed in landfills, 18% goes to energy recovery, 15% goes to recycling and another 15% is 
composted. 
In 2013, 5.4 million tons were used for energy recovery, equal, as previously written, to about 
18% of the total produced municipal waste, a figure below the European averages of both EU15 
and EU28. The goal for Italy should be to align itself to the most advanced countries, aiming at 
levels of about 140 kg per capita of energy recovery compared to a current average value of 
about 80 kg/inhabitant. 
In the histogram below, the quantities of waste treated in incineration and energy recovery are 
provided for the European countries. 
 
      Table 7. Waste incenereted (kg/person ) in EU   
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To achieve these objectives, an important contribution, already widely experienced in major 
European countries, is carried out by the Refuse-derived fuel (RDF) obtained from municipal 
solid waste (MSW), which can be suitably used in combustion plants existing in replacement of 
fossil fuels (it is the case of the cement factories and power plants) or in addition to the waste-
derived fuels already used (in the case of incinerators). 
 
The Italian legislative framework - the RDF 
The national legislation adopts the European direction in the sense of minimising the direct 
disposal of municipal waste to landfill and improving recovery by recycling. 
Legislative Decree No. 205 of 2010 has adopted the European Directive 98/2008/CE. In this 
decree, an amendment to Article 183 of Legislative Decree No. 152 of 2006 is introduced to 
article 10, as is the concept of RDF (Refuse-derived fuel) that is classified as special waste. 
The (European) Community legislation on RDF (SRF) refers only to fuels derived from non-
hazardous waste. The RDF is defined as: Solid fuel made from non-hazardous waste used for 
energy recovery in incineration and co-incineration plants, responding to the classification 
provided by the UNI CEN / TS 15359/2011, except the application of Article 184-ter, the 
secondary solid fuel waste is classified as special waste.  
In general the RDF can therefore be produced not only from post-recycling municipal waste but 
also from any non-hazardous waste. The RDF can indeed originate from the treatment of 
appropriately selected and homogeneous fractions of "municipal waste, industrial waste, 
commercial waste, construction and demolition waste, sewage sludge of municipal wastewater 
and industrial premises." (UNI CEN/TS 15359). 
 
The classification of the refuse-derived fuel (RDF), as defined in Article 183, paragraph 1, letter 
cc) of Legislative Decree 3 April 2006, n. 152, is based on the requirements of the harmonised 
technical standard UNI EN 15359 "Solid recovered fuels" (SRF), which locates, at the European 
level, the classification of RDF, taking into account three parameters (and related classes), 
recognised as strategic for environmental, technological and performance/economic importance, 
such as PCI (commercial parameter), Cl (process parameter) and Hg (environmental parameter). 
 
The choice of these parameters is logical when you look at the three categories of input data 
which the legislator has taken into account: 
1. 1 the type of end users (cement plants and solid-fuel power plant); 
2. the technologies in use in the EU (different combustion systems and systems of 
reduction in use in the EU in the 2000s in the cement and solid-fuel power plants); 
3. 3 the characteristics of the CSS circulating in the EU 
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In essence, the classification system based on the three parameters appropriately 
used enables compliance with the emission limits imposed by the WID (Waste Incineration 
Directive). 
 
By analysing the data collected in the various member countries the legislator has determined 
that: 
 the PCI of the t.q. is sufficient to describe the "technical characteristics" of the 
RDF. The other parameters (ash and moisture) don’t give, ultimately, much added value 
 Hg is the most significant element in terms of the environment, as it is always 
observed a transfer factor from the fuel emissions. 
     The Cl is the most significant element in terms of technology, while the amount of heavy 
metals appears to have little influence on emissions 
 
Tabel 8 - Feature specifications of RDF (from UNI EN 15359) 
Feature specifications 
Feature 
Statistical 
measurement 
Measurement 
Unit 
Limit value per classe 
1 2 3 4 5 
PCI Media MJ/kg t.q. ≥ 25 ≥ 20 ≥ 15 ≥ 10 ≥ 3 
Cl Media % s.s. ≤ 0,2 ≤ 0,6 ≤ 1,0 ≤ 1,5 ≤ 3 
Hg 
Median mg/MJ t.q. ≤ 0,02 ≤ 0,03 ≤ 0,08 ≤ 0,15 ≤ 0,50 
80° percentile mg/MJ t.q. ≤ 0,04 ≤ 0,06 ≤ 0,16 ≤ 0,30 ≤ 1,00 
 
The classification criterion provides 125 different RDF classes depending on the combination of 
the three parameters and a snapshot of the fuel. 
The Community rules on the RDF (UNI CEN 15359: 2011)) has been translated and 
"implemented" at the national level by the CTI (Italian Heat Technology Committee) which 
issued, in this regard, recommendations / guidelines which were subsequently implemented by 
the UNI Norm. 
In particular, Recommendation n. 8 concerning the classification of RDF, especially with regards 
to those produced by mechanical treatment of Municipal Waste and non-hazardous special 
waste, and Guidelines 11 on sampling and quality systems for RDF. In this document there is a 
specific reference to the RDF from mechanical treatment of non-hazardous waste-derived urban. 
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Tabel 9  Limit values for RDF obtained from MBT of non-hazardous waste 
Parameter Statistical 
measurement 
Measurement 
Unit 
Maximum value 
of the Median 
Cd Median mg/kg s.s. 10 
Tl Median mg/kg s.s. 10 
As Median mg/kg s.s. 15 
Co Median mg/kg s.s. 100 
Cr Median mg/kg s.s. 500 
Cu Median mg/kg s.s. 2000 
Mn Median mg/kg s.s. 600 
Ni Median mg/kg s.s. 200 
Pb Median mg/kg s.s. 600 
Sb Median mg/kg s.s. 150 
V Median mg/kg s.s. 150 
Hg   * 
Cl   * 
 
(*) For these parameters, refer to Table 1 of UNI EN 15359 on the system of RDF classification. 
On the basis of the UNI EN 15359: 2011 and technical standard CTI (voluntary technical 
standard) all the permissions for the plants that produce and/or use the RDF are updated. 
 
Regulatory evolution: RDF 
With the Decree of 14 February 2013 n. 22, the Ministry of the Environment adopts the 
Regulations governing the termination of waste of certain types of RDF, in practice by 
implementing the procedures laid down in the RDF, currently regulated as a hazardous waste, it 
can become a "PRODUCT" . 
The Ministerial Decree of 25 March 2013 in art. 1 states that: 
1. 1 MBT plants of the Lazio Region and in particular of Rome "should operate at their 
maximum ascertained capacity" 
2. 2 ensure the services referred to Annex 1: 
This annex envisages that a plant produces RDF with a yield between 35 and 40%. 
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In addition, the plant must have a system for environmental quality according to UNI EN 15358, 
certified by an accredited third party, other than the fact that the RDF must respect the limits of 
Table 8 and the characteristics of the specification of Table 9 of the Decree of February 14th. 
For the purposes of this Regulation, only RDF with PCI and Cl, as defined by Classes 1, 2, 3, 
and combinations thereof, should be classified as RDF-Fuel, and - with regard to the Hg - as 
defined by the classes 1 and 2, listed in Table of classification UNI EN 15359, relating to each 
sub-lot. 
For the physical-chemical parameters, listed in Table 10, the values of specification provided in 
Appendix A are defined, Part 1 of the standard UNI EN 15359, expressed as mean / median of 
the individual parameters. 
Tabel 10 – Feature specifications of RDF 
  Parameter Statistical 
measurement 
Measurement 
Unit 
Limit 
value 
Physical 
parameters 
    
 Ash Media % s.s     * 
 Humidity Media % t.q. * 
Chemical 
parameters 
 
 
   
 Antimony (Sb) Median mg/kg s.s. 50 
 Arsenic (As)    Median mg/kg s.s. 5 
 Cadmium (Cd) Median mg/kg s.s. 4 
 Chrome (Cr)       Median mg/kg s.s. 100 
 Cobalt (Co)     Median mg/kg s.s. 18 
 Copper (Cu) Median mg/kg s.s. 500 
 Lead (Pb) Median mg/kg s.s. 240 
 Manganese (Mn) Median mg/kg s.s. 250 
 Nickel (Ni)      Median mg/kg s.s. 30 
 Thallium (Tl) Median mg/kg s.s. 5 
 Vanadium (V) Median mg/kg s.s. 10 
 Σ metallic 
[Sb,As,Cr,Cu,Co, 
Pb,Mn,Ni,V] 
Median mg/kg s.s. * 
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Note: 
(1) No limit value is established for ash and moisture, which are of purely commercial nature. 
The definition of limit values for ash and moisture is left to specific agreements between 
producer and user. 
The Decree promotes the production of RDF EOW from treatment of undifferentiated Municipal 
Waste starting from the problems existing in the Region; object of this report is to verify if it 
possible to produce RDF EOW only from Municipal Waste and above all to ensure the strict 
limits imposed by the DM. 
Another aspect which is analysed, is reported yields qualitative requirements of the Decree 22 of 
14 February (35 to 40%) compared to the technology currently present in MBT plants. 
 
Conclusions 
The Ministerial Decree n. 22/2013 opens considerable prospects for the industrial sector of the 
production of cement and thermal power plants. Overcoming some operational criticality could 
significantly increment the replacement of traditional fossil fuels for this type of installations 
with the RDF, obtaining considerable savings both in economic and environmental/emissions 
terms. 
 
              Table  11 Projection at 2020 of RDF in Italy ( mln of ton ) 
                  
 
The main problem of the above situations is social consensus, misinformation sometimes not 
only by the citizens but also by the government. 
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According to a national survey on the specific question relating to the use of waste in cement, the 
main problem is summed up by the lack of confidence of the population in CONTROL bodies 
and institutions. Therefore it is necessary to ensure controls, after coordination between the 
ARPA agencies at National level, as well as enhancing the technical and scientific aspects of the 
recovery of materials and energy from waste in cement plants, especially in reference to the 
protection of the environment and public health. 
The task of the legislator in the near future will be of simplifying the control procedures without 
lowering the guard on the possible uncontrolled effects of such use, but at the same time allow 
operators to be competitive compared to other European countries, such as Austria, where the 
substitution of fossil fuels with SRF reaches 63% compared with only 8% in Italy. 
In an ideal integrated analysis of the market for RDF EOW in Italy we can summarise the: 
 
STRENGTHS 
• The ability to have a free movement of the product (appropriately registered with REACH) 
• The ability to replace fuel at prices lower than fossil fuels 
OPPORTUNITY  
• Compatibility of the market development of the CSS with the chain of recovery of materials 
• Reduction of non-renewable fossil fuels and emission reduction 
WEAKNESSES 
• High cost of production 
• Management limitations in terms of storage and transport 
RISKS 
• Lack of disincentive action by the legislature against landfill 
• Lack of an obligation for the users to use RDF. 
 
What are the obstacles that must be removed by the legislature in order to develop a market for 
RDF and what are the boundary conditions for the development of this market? 
 
 
 The central authority must implement policies discouraging landfills and limit the extent 
of the incentive systems that cause the RDF to have prices related to the disposal 
 The monitoring bodies should take action to ensure production of consistent quality; 
Today RDF is variable and of low quality and the user often does not recognise its 
commercial value as a product 
 Local governments should streamline the authorisation process on the production of 
RDF, but above all give specific timelines to the companies that invest in the sector. This 
does not mean abdicating on the issues of control and environmental sustainability but 
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the theme is to be interpreted in the sense of a greater involvement in decision-making 
and planning process on the part of those institutions which should go beyond the mere 
role of controllers and authorisations of the initiatives presented by the operators . 
The issue of waste-derived fuels is a subset of a larger theme, related to the green economy, 
alternative fuels to conventional fuels that have always posed and still pose important problems 
of environmental sustainability. 
 
 
 
 
